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Abstract

NASA Ames Research Center is developing the Small Payload Quick Return (SPQR) system, tifsigned to quickly deliver a small payload from the International Space Station (ISS). The
SPQR system uses a unique atmospheric drag device (Exo-Brake) which makes it compatible with crew operations. A crew member would release the system from the 1SS to Earth. The
atmospheric drag device would deploy, and de-orbit the system in roughly 40 orbits. A tube deployed re-entry vehicle would then allow the payload to enter the atmosphere. At an altitude
near 30,000 meters (95,000 feet), a parafoil system would deliver the payload to the surface of Earth. In ord%: to improve the accuracy of the targeting system over the gradual de-orbit
process, it was necessary to develop an on-orbit position determination system. A Short Burst Data (SBD) modem offered by satellite phone vendors is to be tested to determine the
viability of the uplink/downlink capability. This modem will include a GPS receiver and will transmit its location multiple times per orbit. The position resolution will help accurately
characterize the aerodynamics of the atmospheric drag device throughout entry and descent.

The University of Idaho’s Near Space Engineering program has worked with NASA Ames to test various subsystems for the SPQR system. The balloon program had been able to serve
as a test bed for iterative tests of the telecom system and GPS guided parafoil. The first experimental atmospheric drag device (Exo-Brake) test is scheduled for April 2013. This will
consist of a scale model being dropped at 50,000 feet (15000 m). A 3U cube satellite will be delivered to the ISS in June 2013 with Exo- Brake and telemetry systems tested by the
Balloon program. Once the atmospheric drag dewce is properly characterized and tested, the SPQR system could be used to deliver Nano-sat scale payloads to the surface of Mars.
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